
Not So Digital After All? A Look at the Nature of Digital Nudging through the 

Prism of the Digital Object Concept 
 

 
 Marcin Bartosiak 

University of Pavia 

marcin.bartosiak@unipv.it 

 

 

 

Abstract 
Digital nudging is an effective way to influence 

individuals’ behavior when they interact with digital 

computers. However, scholars only partially discussed 

how digital technology transforms nudging mechanisms 

in digital choice environments. Considering the recently 

proposed research agenda on digital objects, studying 

the ‘digital’ component of digital nudging can help to 

understand how the ‘digital’ transforms the 

phenomenon of nudging and creates new, digital-only 

methods of influencing individuals’ behavior. This 

paper investigates the current state of the literature on 

the context of digital nudging and discusses the role of 

digital objects in nudging with examples of how digital 

properties can transform the mechanisms of nudging.  

1. Introduction  

There is a general agreement in the literature that 

digital nudging is an effective way to influence 

individuals’ choices when they interact with digital 

computers [1, 2, 3]. The term ‘nudge’ coined by Thaler 

and Sunstein [4:6] means ‘any aspect of the choice 

architecture that alters people’s behavior in a predictable 

way without forbidding any options or significantly 

changing their economic incentives.’ The choice 

architecture is the designed context in which people 

make decisions – namely a manipulated choice 

environment. Information Systems (IS) scholars 

introduced the term ‘digital nudging’ to investigate 

nudges enabled by digital technology [5, 6], defining it 

originally as the “use of user-interface design elements 

to guide people’s behavior in digital choice 

environments” [6]. However, to date, scholars have only 

partially discussed the role or purpose that digital 

technology has in the transformation of nudging in 

digital choice environments, compared to those in 

‘physical’ environments [2]. The role of technology 

seems to be limited to a facilitator and a bearer of 

nudges. It is seen mainly as an information processing 

tool that alters and enhances the ways that individuals 

process information – a relatively unproblematic 

computing resource to which researchers pay little 

conceptual attention [7]. 

Recent works in IS highlight the proliferation of 

digital objects conceptualized as ‘objects whose 

component parts include one or more bitstrings’ [8:7] 

and distinguish their properties from IT objects [8, 9, 

10]. Being non-material and computable by nature, such 

objects possess properties that cannot be replicated in 

the physical world. Yet, they do transform everyday 

activities and familiar artifacts so that they actively 

shape individuals’ experiences in physical 

environments [11]. Considering the recently proposed 

research agenda focused on digital objects [9], 

understanding the ‘digital’ component of digital nudges 

and digital choice environments will help the topic not 

only to stay relevant in the world where ‘digital’ stops 

reflecting the ‘physical’ but actually shapes it. It will 

also help to understand how the ‘digital’ component of 

digital nudging transforms the phenomenon and creates 

new, digital-only methods of influencing individuals’ 

behavior.  

This paper investigates the current state of the 

literature on digital nudging through the prism of digital 

objects concept. It aims at answering the following 

research question: What is the role of digital objects in 

transforming the phenomenon of nudging in digital 

choice environments? Thus, the goal of the study is not 

to analyze the results of previous works and the effect 

of nudging on individuals. Rather, unlike previous 

reviews, the focus here is on investigating the 

conceptualization of the technology behind digital 

nudging. The paper offers a theoretical contribution to 

the digital nudging literature by placing digital nudges 

and digital choice environments in the current debate on 

digital objects. Furthermore, the paper presents how 

digital object properties can transform the nudging 

process.  

The remainder of the paper is organized as follows. 

First, we present a conceptual background, focusing on 

digital nudging, choice environment, and digital objects. 

Second, we outline the methodology of the literature 

review, followed by the results – we summarize the 

Proceedings of the 55th Hawaii International Conference on System Sciences | 2022

Page 4358
URI: https://hdl.handle.net/10125/79869
978-0-9981331-5-7
(CC BY-NC-ND 4.0)



context of digital nudging, and we present how the 

literature understands the ‘digital’ component of 

nudging. Finally, the discussion presents a 

conceptualization of digital nudging from the 

perspective of the digital object concept, with examples 

of how digital properties can transform nudging.  

2. Conceptual background 

2.1. (Digital) nudging 

Nudging theory posits that it is possible to present 

a choice in a way that individuals are ‘nudged’ toward 

options that are more beneficial for them or society in 

general. The underlying idea, called libertarian 

paternalism, assumes that the designer can plan choice 

architecture so that the more beneficial option becomes 

more salient or convenient and an individual facing the 

choice is more likely to select it while still enjoying the 

freedom of choice [4]. It is possible because of the 

existence of two types of cognitive processes present in 

human decision-making [12]. Cognitive operations 

derived from intuition (or System 1) are automatic and 

effortless, whereas the operations based on reasoning 

(or System 2) are deliberately controlled and, thus, more 

effortful [12]. Due to limited capacity for cognitive 

effort, System 2 processes disrupt each other, while 

System 1 processes do not affect each other when 

combined with other tasks [13]. Because of its 

automaticity, decisions made through System 1 tend to 

be based on the current stimulus, rather than reasonable 

thinking [12]. The idea is derived from Simon’s concept 

of bounded rationality – individuals’ decision-making 

rationality is limited by and related to the environment 

in which the organism exists [14]. Nudging addresses 

mainly System 1 processes and their characteristics.  

IS scholars study ‘digital’ nudging in consequence 

of everyday life being pervasively mediated by 

computing technologies [11], where individuals 

increasingly interact with digital objects, digital 

phenomena, and digital practices [15, 16]. The most 

ample definition of digital nudge defines it as “any 

intended and goal-oriented intervention element (e.g. 

design, information or interaction elements) in digital or 

blended environments attempting to influence people’s 

judgment, choice, or behavior in a predictable way, that 

(1) is made possible because of and works by making 

use of cognitive boundaries, biases, routines, and habits 

in individual and social decision-making, (2) works by 

making use of those cognitive boundaries, biases, 

routines, and habits as integral parts of such attempts, 

(3) preserves the full freedom of choice without 

forbidding or adding any rationally relevant choice 

options, (4) does not limit the choice set or making 

alternatives appreciably costlier in terms of time, 

trouble, social sanctions, and so forth, (5) nudgees must 

be able to easily recognize when and where they are 

subject to being nudged (type-transparency), as well as 

what the nudger’s goals of this intervention are, in 

addition to how and why the nudge is working (token-

transparency), and (6) increases the private welfare of 

the nudged individual (pro-self) or the social welfare in 

general (pro social)” [1:11]. This view emphasizes the 

role of cognitive boundaries in digital nudging. It also 

underlines freedom of choice and transparency as 

important ethical factors in digital nudging. However, it 

does not put much focus on the role of digital 

technology in the phenomenon of digital nudging. 

Rather, it refers to it as a context where the process of 

nudging and decision-making happens, calling it ‘digital 

environments’ and juxtaposing it with ‘blended 

environments.’ It does not explain, however, what the 

role of ‘digital’ in digital nudging is or how it affects the 

changes to the choice environment and the process of 

nudging itself. 

2.2. Choice environments 

Choice is commonly understood as an act of 

choosing or selecting from a set of available options. In 

the classic economic theories, an individual is assumed 

to always know their preference and to always make a 

choice to maximize the utility of its outcomes, due to 

rational decision making [17]. Thus, in classic economic 

terms, the choice is considered as a process of 

maximization, in which rational decisions lead to better 

outcomes [18]. Nudge theory is founded on the premise 

that, unlike the rational ‘homo economicus’ or ‘econs’, 

individuals often make choices based on the intuitive 

response to the choice environment in which the 

decision should be made [19]. Referring to bounded 

rationality, individuals adapt to the environment’s 

properties that can simplify choice mechanisms [14]. 

Thus, one can alter individuals’ decisions by making 

small and inexpensive changes to the environment in 

which the decisions and judgments are made [20]. Given 

the importance of the choice environment in decision-

making, the behavior of individuals rarely results from 

what they are able to compute. Rather, it is a derivative 

of what they see at a given moment [21]. Thus, in the 

case of artificial choice environments, to enhance 

human interactions with them, one can either use the 

technology to re-create the physical environment or 

emphasize the cognitive process of the users’ experience 

[22]. 

In the context of nudging, a choice environment is 

composed of ‘all elements and aspects of the choice 

situation that the decision-maker can encounter in her 

physical or virtual surroundings, perceive through her 

senses, or interact with’ [23:72]. In this view, the 
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elements of the choice environments shall be understood 

as signifiers. The content of all messages (signified) is 

less important in the design of the choice environment. 

Further, the nudged choice itself is strongly affected by 

the complexity of the elements of the choice 

environment in which the behavior takes place [24]. In 

nudge theory, the way one organizes these elements to 

influence individuals’ decisions is called ‘choice 

architecture’ [4]. The choice environment is rarely 

neutral and choice architects always shape decisions, 

even unintentionally [25]. For example, simply 

changing the positioning of healthy food products on the 

shelves to be more visible and accessible to customers, 

sways their shopping decision towards them and, thus, 

increases the consumption of healthy food [26]. Choice 

environments on screens can have similar effect. For 

example, a pop-up window with a share button on a 

website may increase the number of shares of that 

website [27]. 

2.3. Digital objects, phenomena, and 

environments 

Originally, the term ‘digital’ referred to devices 

being a discrete representation of electric signals and 

data [28]. Nowadays, the term ‘digital’ is associated 

with objects and phenomena (e.g., digital nudging) in 

which digital computers play a central role [16]. 

Scholars of various backgrounds tried to define digital 

objects and phenomena by looking at them from 

different perspectives. Depending on the focus of 

analysis, digital objects (phenomena) can be understood 

as shapes (activities) appearing on a screen1, strings of 

binary code running software, or series of electric 

signals produced by voltage and the operation of logic 

gates [29:2]. 

In the narrow meaning, digital objects have been 

understood as a reflection of their analog originals, 

created in the process of ‘digitization’. Literature 

defines digitization as a technical ‘process of converting 

analog signals into a digital form, and ultimately into 

binary digits’ [30:749] or the business-oriented ‘ability 

to turn existing products or services into digital variants, 

and thus offer advantages over tangible products’ 

[31:6]. As such, digitization simply converts analog 

streams of information into digital ones. Broader (and 

often confused with digitization, thus, interchangeably 

used in everyday language) ‘digitalization’ is a 

subsequent step to digitization. Digitalization is a socio-

technical phenomenon and process of adopting and 

using digitizing techniques and digital technologies in 

broader individual, organizational, and societal contexts 

 
1 The “screen” reflects the fact that most human-computer 

interaction still happen through graphical user interfaces displayed 

[30]. It affects all aspects of human life, from personal 

relationships and works to politics [32]. The meaning of 

the term ‘digital’ in this light is not limited to the fact 

that with growing computational power we can process 

larger amounts of data [33]. Rather, it shows that by 

operating with data, the system can establish 

connections and form a network of data that extends 

entity to entity communication, changing the usual 

relationships between them [29].  

In the field of IS, digital objects are defined as any 

‘objects whose component parts include one or more 

bitstrings’ [8:7]. Bitstrings – the sequences of 1’s and 

0’s used in computing to represent information – by 

nature are non-material. As a consequence, access to 

and engagement with them requires material or hybrid 

bearers [8]. For example, a piece of hardware (IT), 

cannot be considered digital if at least one of its 

components is not digital or, in other words, if they are 

not bearers of digital objects. Thus, practices and IT 

objects become digital when one or several of their 

constituents are digital [15]. Let’s take a melody or a 

piece of music – a non-material and non-digital object. 

When one registers it with a digital computer (thus saves 

it as a sequence of bitstrings), it becomes a non-material 

digitized object. Such an object can become a building 

part of other digital objects (e.g. digital movies, 

computer games, software) or can be easily manipulated 

by digital computing devices. Furthermore, it can be 

accessed through multiple material digital devices in 

many places at the same time (e.g. when uploaded to 

streaming services like Spotify or iTunes). In this light, 

the term ‘digital’ refers to creating new usage 

possibilities and transforming everyday activities 

through the application of digital objects upon familiar 

artifacts [11].  

Furthermore, IS scholars agree on the computed 

nature of digital objects [8, 9]. Computation is a ‘real-

time process performed by digital computers that 

involve the algorithmic manipulation of information 

borne by bitstrings’ [8:10]. The existence of digital 

objects depends on the process of computation. This 

property of the digital objects allows to combine and 

recombine existing non-material objects so that one 

achieves the desired outcomes [8, 34]. Thus, the 

computed nature of digital objects gives the potential to 

create new content from a whole new combination of 

sources [35]. Further, it has led to the recently proposed 

ontological reversal for IS research, which states that 

‘the non-physical digital version of the reality is not just 

as real as the physical version, it is more so’ [9]. Digital 

and analog worlds are ‘fused’ in a way that digital 

objects, phenomena, and practices create, shape, and 

on a screen. Thus, this definition could be extrapolated to non-screen 

user interfaces. 
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transform the analog world. Objects like beacons, home 

assistants, autonomous cars, or the internet of things are 

material objects that acquired affordances previously 

not present in the physical world [36] – they are bearers 

of digital objects (and as such, become hybrid digital 

objects themselves) that collect inputs from and interact 

with their environment so that they actively shape 

individuals’ experience in these environments [37, 38]. 

It is even possible that an object created with one 

function in mind acquires different system functions or 

that the way it is delivered to a user, changes due to input 

received from the environment – e.g. users’ individual 

interests habits or plans [8, 35]. 

From this perspective, digital choice environments 

can be digital objects themselves and, as a consequence, 

they are easier, faster, and cheaper to scale [9, 34]. 

Furthermore, they can compose and be composed of 

other digital objects. Yet, the nature of digital choice 

environments as digital objects and their role as bearers 

of nudges seems ambivalent in the literature. On the one 

hand, Schneider and colleagues [39] question the 

effectiveness of some nudges in the digital choice 

environments, as they may not always be ‘directly 

transferred to a digital context’. On the other, Lembcke 

and colleagues [1] call nudging ‘digital specific 

phenomena’ because, even if mirroring the physical 

world, digital choice environments are highly visual 

and, thus, are better suited for influencing people. This 

is because information overload is often higher in digital 

choice environments [40]. After all, the individuals have 

to manage the information flow and understand the 

information itself simultaneously [41]. As a 

consequence, individuals with limited elaboration 

likelihood (or cognitive power) have a lesser potential 

for successful information processing [42] and tend to 

make decisions faster, based mostly on heuristics and 

cognitive biases [1]. Furthermore, the growing 

proliferation of cognitive computing and artificial-

intelligence-based devices puts human-computer 

interactions in a new perspective and changes the way 

individuals interact with digital choice environments 

[43]. These interactions become more human-like and 

personalized, as the responses based on outputs from the 

cognitive algorithms adapt to individuals interacting 

with them [44]. 

3. Methodology 

To summarize and discuss the current state of 

knowledge on the role of digital technology in digital 

nudging, we conducted a systematic literature review 

 
2 The first manuscript introducing digital nudging was published in 

2015. The search was performed in the first quarter of 2021, when 
most 2021 papers were unavailable. 

[45]. We used the methodological framework by vom 

Brocke et al. [46] and followed categorization by 

Cooper [47] (Table 1). The focus of the review is on the 

applications and practices (the use of digital technology 

in digital nudging). 

 

Table 1. Visualization and categorization 
approach [46, 47] 

Charac-

teristics 

Categories 

focus research 

outcomes 

research 

methods 

theories appli-

cations 

goal integration criticism central issues 

organi-

zation 

historical conceptual method-

logical 

perspec-

tive 

neutral representation espousal of position 

audience speciali-

zed 

scholars 

general 

scholars 

practi-

tioners or 

policy 
makers 

general 

public 

coverage exhaust-

ive 

exhaust-

ive and 
selective 

representa

tive 

central or 

pivotal 

We used the latest edition of the ABS’ Academic 

Journal Guide [48] as a base for the search. Specifically, 

we investigated all 93 journals included in the category 

‘Information Management’ of the guide. Furthermore, 

we searched the main international IS conferences: 

HICSS, ICIS, AMCIS, ECIS, and PACIS. We excluded 

chapter and local conferences from the search, which is 

the main limitation of the study. Using AIS Electronic 

Library, Web of Science, ScienceDirect, JSTOR 

Archive, and INFORM Pubs we searched a disjunction 

of the following keywords: ‘nudge,’ ‘nudging,’ ‘digital 

nudge,’ ‘digital nudging’. While we performed an 

exhaustive search in information systems journals and 

main conferences in the field, we applied a selective 

method of presentation following the selection criteria:  

1. The article had to be published in one of the 

journals listed on the Academic Journal Guide 

or in the proceedings of main IS conferences.  

2. The article had to be published between 2015 

and 20202. 

3. The article had to study nudging in digital 

choice environments. Thus, this includes 

studies that mention nudging and use digital 

technologies as an enabler of nudging 

intervention. 

4. The concept of nudging had to be used in the 

context of influencing individuals’ choices. 

We excluded studies that use the term in a 

different context.  
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5. The conceptualization of nudging had to fulfill 

the definition of nudging in that it does not 

forbid or add any rational choice option, 

change incentives significantly, or provide 

rational argumentation. 

The initial search (criteria 1 & 2) yielded 150 

journal articles and 214 conference proceedings 

publications of which we examined titles and abstracts. 

We excluded studies that did not refer to nudging 

literature or did not study nudges in digital choice 

environments (criterium 3). This step left 111 papers. In 

the full-text screening, we filtered articles based on the 

scope introduced earlier [45] (criteria 4 & 5). The result 

was 88 works published in 25 journals and proceedings 

of five conferences.  

As the focus of this review is not on research 

outcomes, the search was not limited to empirical 

studies. Thus, we did not filter out non-empirical 

studies, theoretical or conceptual studies, or works-in-

progress. Additionally, after a backward and forward 

search, we included one article not included in the initial 

search. As a result, the review findings stem from the 89 

articles remaining at this stage (Table 2). 

 

Table 2. Articles screening process 

 Initial 

search 

Title & 

abstract 

screening 

Full-text 

screening 

Papers 

in the 

review 

Journals 150 49 35 35 
HICSS 64 11 9 

53 

ICIS 54 13 10 
AMCIS 29 7 7 
ECIS 50 24 22 
PACIS 17 7 5 
B/F 

search 
 1 

TOTAL 364 111 88 89 

4. Literature Review 

4.1. Context of nudging 

The majority of works (76 papers) investigate 

digital nudging as a modification of interface elements 

displayed on various forms of screens (Table 3). Only 

one work introduces the idea of nudging through both 

graphical and voice interfaces in the context of 

interactions with human-like agents [49]. The authors 

discuss a need for understanding how anthropomorphic 

features of digital technology affect nudging and 

interactions between individuals and anthropomorphic 

smart devices. However, the idea has not been tested 

empirically. 

In terms of devices used to bear the digital nudge, 

most of the studies use a traditional desktop computer as 

a technology to display the nudge. Fourteen studies 

investigated nudges on mobile devices (smartphones) 

and eight investigated digital nudging on both the 

desktop and smartphones. Only a few studies considered 

other types of technologies to present the digital nudge. 

Three studies investigated wearable devices – two 

papers used smartwatch game app to digitally nudge 

users to protect their privacy on the Web [50, 51] and 

the third study investigated digital nudges to support 

cardiac rehabilitation [52]. While the study focuses 

mostly on smartphone-enabled nudging, it discusses the 

enhancement of the nudge by the data coming from 

wearable health devices. Yet, the idea has not been 

tested empirically. One study introduces the previously 

mentioned idea of nudging through human-like agents 

[49]. Finally, one study uses augmented reality as a 

nudging environment [53]. While the paper focuses on 

testing nudges in augmented reality, it does not test the 

effect of technology itself. However, it does confirm the 

effect of nudges (specifically, customer 

recommendations) when presented in an augmented 

reality environment. 

 

Table 3 Technology investigated in digital 
nudging papers 

Type of interface Number of studies 

Screen 76 

Screen & Voice 1 

Not specified 12 

Type of device Number of studies 

Desktop 39 

Mobile 14 

Desktop & mobile 8 

Wearable device 3 

Augmented reality 1 

Human-like agent 1 

Not specified 23 

Regarding the context of application, the literature 

analysis identified 33 topics (Table 4). Digital nudges 

are mostly studied in the context of online security, e-

commerce, Green IS, and Social Networking Services. 

Further contexts listed in Table 4 found less interest 

among researchers and can use more empirical testing. 

Finally, it is worth highlighting the recent debate on 

digital choice environments that focuses on the fact that 

all interactions happening in these environments are 

embedded in the physical world. Scholars conceptualize 

this phenomenon as a blended environment and 

distinguish it from digital environments [1]. They build 

the concept on the fact that the digital nudge influences 

individuals’ decisions in the digital choice environment, 

but they perform the intended behavior in the physical 

world.  
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4.2. Digital component of nudging 

Of the 89 papers, most of them (57) conceptualize 

nudges or examine nudging theory by testing simple 

changes to the graphical user interface. These studies do 

not build on the nature of digital objects. They study 

nudges known from physical environments but 

converted into digital streams. Thus, following the 

concepts introduced earlier, we can call these nudges 

digitized, rather than digital, as they do not include 

properties of digital objects in their design. 

Only 32 studies assume the possibility of nudging 

mechanisms to be transformed by functionalities 

granted by the digital objects’ properties. In 10 articles 

the nudge changes its appearance or design due to 

individuals’ behavior in the choice environment. For 

example, an individual performing a specific action 

(e.g., asking a question to a chatbot [54] or trying to 

write a social media post [55]) triggers the software to 

display a nudge adapted to that action. Thus, the bearer 

of the nudge interacts with the users and adapts the 

nudge to the individual’s behavior in a simple way. 

In 15 articles, the nudge adapting to an individual 

takes a more sophisticated form as the design of the 

nudge adapts to individuals’ profiles, based on the user 

behavioral data. The digital object collects the data 

about the user and adjusts the nudge to a specific profile 

of a user, based on that data. For example, this can be a 

distance from an individual’s home (based on 

geolocation data) [56] or information about an 

individual’s friends and hobbies, accessed from Social 

Networking Services [57]. Thus, such nudges require a 

higher extent of computation, and their output can be 

considered personalized. 

 

 
Figure 1. “Digital” component of nudging  

in the literature 
 

 

 
3 Sums to more than 89 as some studies focus on several topics.  

Table 4. Context of application in digital 
nudging studies 

Category Topics 

Jo
u

rn
al

 

p
u
b

li
ca

ti
o
n
 

C
o
n

fe
re

n
ce

 

p
u
b

li
ca

ti
o
n
 

T
o

ta
l 
n

u
m

b
er

3
 

Industry type 

context 

Online security / Web 

privacy 

9 6 15 

E-commerce 5 9 14 

Education 2 3 5 

Healthcare / Health IS 2 2 4 

Emergency response 1 0 1 

Public safety 1 0 1 

Charity 0 1 1 

E-politics 0 1 1 

Tool context Social Networking 

Services 

5 3 8 

Gamification tools 3 0 3 

Recommendation 
systems 

2 0 2 

Artificial intelligence 1 0 1 

Digital Platforms 0 4 4 

Robo-advisory 0 2 2 

Chatbot 0 1 1 

Anthropomorphism of 
interface 

0 1 1 
D

ec
is

io
n

 c
o
n
te

x
t 

W
o

rk
p

la
ce

  
Open innovation / Idea 

selection 

1 3 4 

Collective Decision 
Making 

1 1 2 

Digital workplace 0 2 2 

Business Process 
Improvements 

1 0 1 

Knowledge sharing 1 0 1 

Organizational Behavior 0 1 1 

Enterprise Architecture 0 1 1 

F
in

a-

n
ce

 

Crowdfunding 1 2 3 

Money-saving 0 2 2 

Financial investments 0 1 1 

Information 

search 

Fake news detection 2 1 3 

Information consumption 1 0 1 

Other Green IS 2 8 10 

Ethics 2 2 4 

Well-being 1 0 1 

User onboarding 0 1 1 

Customer experience 0 1 1 

Finally, only seven papers theorize about the 

algorithmically modified nudges that adapt to the 

individuals based on the data coming from the 

individual and their environment. In these cases, the 

digital objects collect the data from the individual and 

individual’s environment and pass it as an input to an 

algorithm. For example, Schneider and colleagues [39] 

predict the possibility of designing nudges based on 

individual’s characteristics and their environment, 

derived from big digital data streams. The entire design 

of the nudge is based on the output of the algorithm’s 

computation. Such nudges require the highest extent of 
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computation and can be considered truly ‘digital’. Their 

design requires the existence of digital objects and 

cannot be replicated without them. However, the idea 

has not been tested empirically. 

5. Discussion  

Previous research calls nudging ‘digital specific 

phenomena’ because, even if analog to the physical 

world, digital choice environments are better suited for 

influencing individuals because of being often displayed 

on screens, thus being highly visual [1, 40]. However, 

such a view limits digital nudging to graphical choice 

environments and does not necessarily align with the 

recent debate on digital objects. The definition of choice 

environment envisages the possibility of the choice 

environment being ‘physical or virtual’ [23]. In the IS 

literature on digital nudging, there is little discussion on 

what the digital choice environments are or how their 

‘digital’ properties change the phenomenon of nudging. 

Most previous works study digital choice environments 

and digital nudging as a reflection of their analog 

original on a screen, in line with theorizing on artificial 

choice environments by Buxton [22].  

Referring to the earlier sections, nudges studied in 

this manner could be seen as ‘digitized’ nudges in 

‘digitized’ choice environments, or what Hummel and 

colleagues call ‘nudges in digital setting’ [58:54], rather 

than truly ‘digital’ nudges benefiting from the nature 

and properties of digital objects – non-materiality and 

computability. 

5.1. Non-materiality of digital nudging 

In the literature, there is little discussion on what 

makes digital nudges ‘digital’ in light of the recent 

debate on digital objects and their non-materiality. The 

most complete conceptualization of the digital choice 

environment focuses on the fact that all interactions 

happening in these environments are embedded in the 

physical world as the individual interacts with the digital 

objects through their physical bearers [1]. This 

phenomenon is conceptualized as a blended 

environment and distinguished from digital 

environment [1]. However, building on the concept of 

digital objects [8], such a distinction does not picture the 

digital nature of digital choice environments. Because 

of the non-materiality of digital objects, individuals can 

interact with them only through their material ‘bearers’. 

The interaction with the physical world is one of the 

conditions that define the existence of digital nudges as 

digital objects. For example, the digital choice 

environment, like other digital objects, can be a non-

material or hybrid object borne by bearers that can 

interact with the physical environment such that they 

actively shape individuals’ experience in the physical 

environments [8]. It is because of their non-material 

nature that the digital choice environment interacts with 

the physical environment and digital nudges affect an 

individual’s behavior in the physical world. In this 

perspective, such a conceptualization is in line with the 

concept of blended environments as the context where 

the decision-making and behavior happens. However, 

more focus on the computed nature is needed to 

understand how the phenomenon of nudging changes.  

5.2. Computed nature of digital nudging 

Based on the characteristics of digital objects we 

can claim that it is not enough to just change the 

interface elements to call nudging ‘digital’. For 

example, a default nudge presented on a graphical user 

interface has the same underlying working principle as 

a default nudge presented on a piece of paper. Changing 

the color of a button to make it more salient in an online 

form is built on the same rule as making a healthy 

product more visible on a shelf in a grocery store. 

However, neither of these examples exploit the 

advantages of digital objects that bear these nudges. 

Thus, based on the conceptual background, we should, 

rather, call such nudging ‘digitized’. 

A step further from the ‘digitized’ nudge is the use 

of interactive interfaces to adapt to the individual’s 

current behavior. For example, if the individual wants to 

buy an unhealthy product in an e-shop, then (and only 

then) a pop-up window can show up to double-check the 

decision with the user. Such nudging requires the digital 

object to interact with the individuals and use some 

extent of computation to adapt the nudging intervention 

to the individual’s behavior in a simple way (e.g., based 

on a simple if-else condition). Such nudging, too, could 

be potentially executed in the physical choice 

environment. For example, a vendor in a local shop can 

react to users' facial expressions or hesitations and 

adjust the offer in real-time. However, in this case, the 

digital objects give the choice architects the 

undisputable advantage of scalability.  

The real power of 'digital' comes from the fact that 

there is an algorithm behind a nudge that can modify and 

improve it in real-time. Nowadays, individuals turn their 

decisions to artificial intelligence, machine learning, 

and other computing technologies. This raises questions 

on how AI could nudge, particularly having access to 

data on the individuals and thus making it personalized. 

Using digital objects to bear nudges in digital choice 

environments gives a unique opportunity to adjust the 

nudge to individuals' behavior and context [59]. The 

potential use of such digital nudging is a personalized 

choice environment – the digital objects collect the data 

about the individuals’ behavior from digital data streams 
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and pass it to an algorithm to create a personalized 

profile of an individual and match nudge with each such 

profile.  

For example, a Chinese mobile app Taobao 

developed by Alibaba tracks users’ digital behavior and 

uses it as an input to feed the algorithm that analyzes 

user’s profiles and creates a highly personalized, self-

improving interface that matches with the profile of 

each user [60]. What is more important, such a 

personalized environment gives Alibaba a unique 

opportunity to present nudges that are specifically 

tailored for each user, based on their digital footprint.  

An even more interesting example of such a 

personalized nudge comes from Kabbex – a Dutch 

startup, which stretches this property even further. It 

offers an algorithm that creates a mood-based shopping 

recommendation. A face recognition software analyzes 

an individual’s mood based on facial expressions. 

Depending on the result of the analysis, an algorithm 

adjusts the recommendation so that they match with 

individual’s mood [61]. 

Finally, a small stream of literature discusses digital 

nudging in its full potential that could not exist without 

digital objects and their properties. In these cases, digital 

objects collect the data not only from the individual but 

also from the individual’s environment. They pass the 

data as an input to an algorithm. The decision if to nudge 

and how to do it is based on the output of the algorithm’s 

computation and is automatically applied by the digital 

object. All forms of nudging like personalized nudging, 

come from the fact that the algorithm can read the inputs 

from the environment, analyze them, and provide output 

to pass it back to the digital object. Then, digital nudging 

could be understood as nudging designed into and 

happening via digital objects. Such a form of nudging 

does not have its counterpart in the ‘non-digital’ 

environments and makes the phenomenon truly 

‘digital’. Thus, such a truly ‘digital’ nudge could take 

advantage of this digital nature and alter the process of 

nudging. 

For example, we can think of an Uber and the 

algorithmic management it uses to nudge its drivers 

[62]. Uber uses nudging as an element of algorithmic 

control – ‘the use of algorithms to monitor platform 

workers’ behavior and ensure its alignment with the 

platform organization’s goals’ to offer high-quality 

service to customers [62:18]. Uber tracks driver’s 

behavior when they use the app so that every move is 

tracked and analyzed in real-time. Building on the 

insights from these data, Uber’s algorithm learns when 

exactly to nudge drivers and iteratively improve its 

attempts to influence drivers’ behavior. Before 

introduction of these techniques, drivers complained 

about too many or even nagging attempts to nudge them 

[62]. Simple interface-based techniques did not always 

work. Due to algorithmic nudging, Uber improved the 

efficiency of its efforts and increased the engagement of 

its drivers. 

While we call this algorithm-based nudging ‘truly 

digital’, it has not been tested empirically by IS scholars. 

Thus, further research could adopt this 

conceptualization of digital nudging and focus on 

studying it as nudging enabled by and integrated with 

digital objects, rather than ‘digitized’ nudging 

techniques. Potential studies could conduct field 

experiments in natural settings or simulations in which 

the digital object has a leading role in nudging 

individuals. Akin research will allow understanding not 

only if nudging mechanisms work in digital choice 

environments, but also to examine the ways these 

environments integrated with digital objects transform 

the processes of nudging. 

The examples presented earlier in this section show 

how digital objects potentially improve the process of 

nudging. However, while the ethics of digital nudging is 

not the main focus of this paper, and recent literature 

discusses the topic [63, 64], digital nudging as 

conceptualized here requires a reflection on possible 

negative side of such solution. For example, what 

assures that the algorithm preserves the freedom of 

choice of individuals? With the rise of exponential 

coding, machine learning, and artificial intelligence, 

programmers are often unable to fully explain how their 

algorithms arrive at a decision [65]. The question of 

algorithmic transparency is particularly important when 

the outcome of an algorithm affects individuals’ 

decisions and behaviors. It is known that algorithms can 

be unintentionally programmed to produce biased 

outcomes that are hard to explain and affect individuals’ 

lives negatively [66]. Potentially, due to such a bias, an 

algorithm can limit the freedom of choice or present 

choice options that do not match with the best interest 

of an individual. Furthermore, we need a separate 

discussion on the privacy of data in the context of truly 

digital nudging [67]. How the data is collected and what 

happens with the data after it is used to nudge is another 

interesting avenue for future studies. 

6. Conclusion  

In this paper, we reviewed the literature on digital 

nudging as an effective way to influence individuals’ 

behavior when they interact with digital computers. 

Most previous studies focused on testing if known 

nudging techniques work in digital choice 

environments, rather than examining how digital 

properties of said environments, enabled by digital 

objects, affect the process of nudging. We investigated 

the conceptualization of digital technology behind this 

phenomenon and offered a theoretical contribution to 
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the literature. Namely, we presented various types of 

digital nudges investigated by IS scholars and placed 

digital nudging and digital choice environments in the 

current debate on digital objects. 
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